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Overall Patient Outcomes

Total Surv ECLS Surv to DC
Neonatal
Respiratory 28,723 24,155 84% 21,274 74%
Cardiac 6,269 3,885 62% 2,599 41%
ECPR 1,254 806 64% 514 41%
Pediatric
Respiratory 7,210 4,787 66% 4,155 58%
Cardiac 8,021 5,341 67% 4,067 51%
ECPR 2,788 1,532 55% 1,144 41%
Adult
Respiratory 9,102 5,989 66% 5,254 58%
Cardiac 7,850 4,394 56% 3,233 41%
ECPR 2,379 948 40% 707 30%
Total 73,596 51,837 70% 42,947 58%
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Runs by Year
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Neonatal Diagnoses and Survival
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Neonatal Cases by Year and Diagnosis
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Neonatal Cases by Diagnosis

No. Runs % Survived

MAS 8,915 94
CDH 7,584 51
Sepsis 2,884 73
PFC/PPHN 5,011 77
RDS 1,556 84

Other 3,189 61

ELSO Registry January 2016



Initial Mode of Neonatal Respiratory Support

O VA, 67%
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Pediatric Diagnoses and Survival
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Pediatric Cases by Year and Diagnosis
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Pediatric Cases by Diagnosis

Runs % Surv
Viral Pneumonia 1,564 65
Bacterial Pneumonia 736 59
Aspiration 322 638
ARDS 762 56
Acute Resp Failure, Non-ARDS 1,331 95
Other 2,640 52

ELSO Registry January 2016
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Initial Mode of Pediatric Respiratory Support

O VA, 48% JVA
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Adult Respiratory Cases
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Adult Cases by Diagnosis

Runs % Surv
Viral Pneumonia 751 66
Bacterial Pneumonia 1,239 61
Aspiration 190 64
ARDS 1,223 55
Acute Resp Failure, Non-ARDS 1,597 56
Other 4,331 56

ELSO Registry January 2016



Adult Diagnoses and Survival
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Initial Mode of Adult Respiratory Support
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Cardiac Cases By Year
31 days and < 1 year of age
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Cardiac Cases By Year
Under 16 years
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Cardiac Cases By Year
16 years old and over
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Cardiac ECLS by Diagnosis
0 - 30 days old

Runs % Survived

Congenital Defect 5,647 40
Cardiac Arrest 95 32
Cardiogenic Shock 103 41
Myocardiopathy 141 61
Myocarditis 83 52

Other 688 45

ELSO Registry January 2016



Cardiac ECLS by Diagnosis
31 days and < 1 year of age

Runs % Survived

Congenital Defect 3,300 47
Cardiac Arrest 111 42
Cardiogenic Shock 81 46
Myocardiopathy 195 55
Myocarditis 96 72

Other 676 49

ELSO Registry January 2016



Cardiac ECLS by Diagnosis
1 to 16 years of age

Runs % Survived

Congenital Defect 1,597 47
Cardiac Arrest 132 40
Cardiogenic Shock 155 53
Myocardiopathy 935 62
Myocarditis 301 71

Other 1,003 95

ELSO Registry January 2016



Cardiac ECLS by Diagnosis
Under 16 years

Runs % Survived

Congenital Defect 10,544 43
Cardiac Arrest 338 38
Cardiogenic Shock 339 47
Myocardiopathy 871 61
Myocarditis 480 68

Other 2,367 50

ELSO Registry January 2016



Cardiac ECLS by Diagnosis
16 years old and over

Runs % Survived

Congenital Defect 378 37
Cardiac Arrest 434 33
Cardiogenic Shock 1,717 42
Myocardiopathy 642 51
Myocarditis 207 62

Other 5,076 40

ELSO Registry January 2016



Cardiac Survival by Diagnosis and Year
Under 16 years
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Cardiac Survival by Diagnosis and Year
16 years old and over
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Cumulative Survival in Neonatal Respiratory Support

100
90
80
70
60
50
40
30

1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

ELSO Registry January 2016



Cumulative Survival in Pediatric Respiratory Support
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Cumulative Survival in Adult Respiratory Support
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The Original ELSO Registry

= First implemented in 1989
= Data from 1976-1986

= Originally 4 separate databases (neonatal

ADDRESS

= dBase, lots of free text | e

4357 16th St

481 King St N

= Paper case reports




Vol. XxXiV Trans Am Soc Antif intern Organs 1988

Registry Reports

National Experience with Extracorporeal Membrane
Oxygenation for Newborn Respiratory Failure

Data from 715 Cases

JOHN M. TOOMASIAN, SANDY M. SNEDECOR, RICHARD G. CORNELL,
RoBeRT E. CiLLEY, AND ROBERT H. BARTLETT

Courtesy of Dr. Bartlett
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Findings in the First Registry
Publication

Table 5. Overall Resuits of Neonatal ECMO

Total Survived % Survived
All Cases 715 579 81
Total  Incidence Survival P
n (% of 715) n % value*

Primary diagnosis:

MAS 310 43 281 91 .06
RDS 96 13 75 78 N4
CDH 121 17 78 65 .00
Sepsis 64 9 46 72 27
PPHN/PFC 100 14 84 84 7
Pneumothorax 3 <1 3 100 74
Cardiac 12 2 6 50 .37
Other 9 1 6 67 .46
Secondary diagnosis:

MAS 29 4 19 66 14
RDS 21 3 15 7 .50
Sepsis 24 3 20 83 .89
PPHN/PFC 438 61 347 79 .63
Pneumothorax 170 24 135 79 79
Cardiac 10 1 6 60 14
Other 92 13 69 75 42
Comp. of preg. 282 39 225 80 .79
Non-resp. diagnosis 85 1" 63 74 .36
Seizures 60 8 51 85 .81
Renal failure 70 10 44 62 .00
PDA ligation 30 4 15 50 16
Other surgery 42 6 22 54 .00
Vasodilators used 674 94 549 81 .88

* P value for percent survival compared to overall survival rate
(81%).




First ELSO Registry Publication

i
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Courtesy of Dr. Bartlett
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Figure 3. Registry cases, by year.




1998: Registry Re-engineering

= Conversion from 4 individual databases to a single
registry

= Access database

= Restructuring from single to multi-table fogma

= Use of Structured Query Language (SQL

= Standardized case report forms—> creatic
Word electronic form

= Use of ICD-9, CPT codes

Steve Conrad MD, PhD: LSU-Shreveport



‘ 2011: Welcome to the Web ‘

Web-based online registry format created 2011
Microsoft SQL database server running under Windows Server 2008
Direct entry into Registry database

Full-time global availability

Ability to customize data entry for global culture
Enhanced data validation

Online lookup of ICD-9 and CPT codes

< %Qlf_ Server
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Published Reports

Extracorporeal Life Support Organization Registry Report 2012

MATTHEW L. PADEN,* STEVEN A. CONRAD, T PETER T. Rycus,¥ AND Ravi R. THIAGARAJANS, ON BEHALF OF THE ELSO REGISTRY

In this article, summary data from the annual international
Extracorporeal Life Support Organization (ELSO) Registry
Reports through July 2012 are presented. Nearly 51,000
patients have received extracorporeal life support (ECLS).
Of the patients, 50% (>25,000) were neonatal respiratory
failure, with a 75% overall survival to discharge or transfer.
Congenital diaphragmatic hernia remains a major use of ECLS
in this population with 51% survival. Extracorporeal life sup-
port use for pediatric respiratory failure has nearly doubled
since 2000, with approximately 350 patients treated per year
in the past 3 years examined (56% survival). Previously stable
at about 100 cases a year for a decade, adult respiratory fail-
ure ECLS cases increased dramatically in 2009 with the HIN1
influenza pandemic and publication of the Conventional ven-
tilation or ECMO for Severe Adult Respiratory failure (CESAR)
trial results and have remained at approximately 400 cases a
year through 2011 (55% survival). Use of ECLS for cardiac
support represents a large area of consistent growth. Approxi-
mately 13,000 patients have been treated with survival to dis-
charge rates of 40%, 49%, and 39% for neonates, pediatric,
and adults, respectively. ASAIO Journal 2013;59:202-210.

ECLS devices. In 2011, ELSO had 170 domestic and interna-
tional centers actively reporting data to the registry.
Maintaining a registry of ECLS cases is one of the major
functions of ELSO. The ELSO Registry is funded solely by ELSO
and receives no external funding. A data use agreement is in
place with each individual ECLS center to provide ELSO mem-
ber centers with a limited data set for research or quality assur-
ance purposes. Entry of patient data into the registry is strongly
encouraged to all ELSO members. Initially, the registry was
implemented as a system of handwritten paper forms filled out
by individual centers that were manually entered at ELSO into
a flat file database. Recognizing the growth of ECLS and the
needs of ELSO members, the registry has evolved into a secure,
encrypted web-based data entry system (http://www.elsonet.
org) with integrated data integrity monitoring that stores data
in a Microsoft SQL Server (Microsoft Corporation, Redmond,
WA). Addition of disease- and condition-specific data, includ-
ing specific surgical information for the cardiac support
patients, International Classification of Diseases (ICD-9), and
Current Procedural Terminology (CPT) values to the database,
allows a standard structure that promotes consistency in query
results. This modernization has provided multiple benefits to

ASAIO Journal 2013;59:202-210.
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‘ Current State of the Registry ‘

= Over 300 Centers

= Over 40 Countries

= Current co-chairs:
- Ravi Thiagarajan MD, MPH
* Matthew Paden MD




Active ECLS Centers

350 - - 8000
Y 300 - - 7000
‘g 250 - - 6000 g
8 - 5000
o 200 A s
o - 4000 =
o 150 -
é - 3000
100 - =
g - 2000 Z2
50 - - 1000
0 - - 0
= A A A A NN NN DNDNDNDN
© ©O©W ©OW ©O© ©O© o © o © © o o o
© © © © © © O © © O =2 A -
© N A O O O N A O 0O O N »
@l Centers
—+—Cases

ELSO Registry January 2016



enezuela
‘\s

f Argentina

TN

Greenland

North
Atlantic
Ocean

2

| Sudan [

T
X" 7~ Chad
) B N AL
O Qf A lnge/rLaQ J/<\ <Ethiopia-,
Lot FL\("‘_\" =
?"""““"“‘?*on'czagsg s
R Tanzania
\ Sy 9
Angola 'y &— —
TWEL AN
S h gamibia a" Madagascar
out A
B o
Atlantic . .,
Ocean South Africa

Southern
Ocean

Russia

?

Indian
Ocean

China

,ﬁ;' ﬂ&m&?'b
5T AN “paki l}s? 7o)
_-_-Saudi rabia [ = \ 4‘! 6 Y
N 9
)

9

/\J\ijf o

3
2 2 “Kazakhsta: i f? R M
[ < SN

?

Indonesia

?

v,

Phpua New
| Guinea

Australia

?

?

New
Zealand




Overall Patient Outcomes

Total Surv ECLS Surv to DC
Neonatal
Respiratory 28,723 24,155 84% 21,274 74%
Cardiac 6,269 3,885 62% 2,599 41%
ECPR 1,254 806 64% 514 41%
Pediatric
Respiratory 7,210 4,787 66% 4,155 58%
Cardiac 8,021 5,341 67% 4,067 51%
ECPR 2,788 1,532 55% 1,144 41%
Adult
Respiratory 9,102 5,989 66% 5,254 58%
Cardiac 7,850 4,394 56% 3,233 41%
ECPR 2,379 948 40% 707 30%
Total 73,596 51,837 70% 42,947 58%

ELSO Registry January 2016



Runs by Year
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Adult Cases by Diagnosis

Runs
Viral Pneumonia 751
Bacterial Pneumonia 1,239
Aspiration 190
ARDS 1,223
Acute Resp Failure, Non-ARDS 1,597
Other 4,331

ELSO Registry January 2016
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Total Runs
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Cardiac Cases By Year
16 years old and over
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Cardiac ECLS by Diagnosis

16 years old and over

Runs % Survived
Congenital Defect 378 37
Cardiac Arrest 434 33
Cardiogenic Shock 1,717 42
Myocardiopathy 642 51
Myocarditis 207 62
Other 5,076 40

ELSO Registry January 2016
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The ELSO Guidelines '

= Update/Upgrade
= On elso.org

= Chair: Dr. Dan Brodie MD (Columbia)
= Approximate numbers of guidelines

« Updated and posted: 20

* In committee review process: 28

* Proposed for development: > 50




ELSO GUIDELINES FOR ECMO CENTERS
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ELSO Anticoagulation Guideline
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ELSO Anticoagulation Guideline

Table of Contents

A.Pre-ECLS Blood TestS ... 3
B. ECLS Circuit Prime. ... 3
C. The Optimal Delivery of Unfractionated Heparin ... 3
T UNFH BOIUS. ..o 4
2. Minimum and Maximum UNFH Dose Ranges ..., 4
3. Antithrombin Replacement ... L 4
D. Therapeutic Monitoring of UNFH .. 5
1. Activated Clotting Time (ACT ) ..o e 5
2. Anti-Factor Xa Activity Levels (anti-Xa) ... 6
3. Activated Partial Thromboplastin Time (APTT) ... 7
4. Thromboelastography (TEG) and Thromboelastometry (ROTEM) ................ 7
E. The Potential Role of Novel Anticoagulants ... 8
1. Direct thrombin INhIbItOrs (DTIS) ..o 8
2. New Oral Anticoagulants ... 9
3. Factor-Xlla Inhibitor ... ... 9
4. Nitric Oxide (NO) and Other Circuit Releasing Compounds ........................ 9
F. Prevention and Management of Bleeding and Thrombotic Complications........ 9
1. Define Bleeding Thresholds in Various Patient Groups.............................. 10
2. Optimal Blood Product Replacement........... . . 10

3. Antifibrinolytic Therapy ... 10




= Guidelines ongoing
- ECPR
* Neurologic Assessment, Management & Follow-Up
« Recommendation for FU Assessment
* Ventilation Mode
* VV-ECMO Management
» Cannulation
* And other 26



Extracorporeal Life Support Organization (ELSO)

General Guidelines for all ECLS Cases
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= 5th Edition planning in progress
= Editorial Board

Tom Brogan (chief)

Laurance Lequier

Robert Lorusso

Graeme Maclaren

Giles Peek

* Format
- Paper
* E-book
* Online
» Subscription
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STS/ELSO ECMO Symposium

STS/ELSO ECMO Symposium

March 11-13,2016
Tampa, Florida

More information coming soon!

Please fill out this form if you would like to be notified directly when registration
opens.

~ e M'ao”
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Meeting Endorsed by Jonhs Hopkins/Yale

ELSO (and related Chapters) Meets Scientific Societies

ARMSTRONG INSTITUTE
FOR PATIENT SAFETY AND QUALITY

A

JOHNS HOPKINS
p—

ECLS Learning Lab Invitation

Establishing Agreed Guidelines

Education and Training (Courses, Internal Assessment, COE)

Joint Scientific Initiatives
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Euro-ELSO Steering Committee
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Giles Peek,
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Krochan, Germany

Paris, France
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Regensburg, Germany
Prague, Cesz Republic
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Newecastle, UK

Atlanta, US (ELSO Chair)
Ann Arbor, US (ELSO Secretary)
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MISSION

EurcELSO is the European branch of the Extracorporeal Life Support Organization (ELSO) establshed in Arn Arbor, MI, USA in 1883, This

websiie has the objective to join all the Euopean health care professionals and sclentists who are dedicated to the development and

ovaluation of novel theraples or support of faling organ systoms with extracorporeal Mo support, EurcELSO also provides educatonal
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Appile TV: a new “cheap” way for delivering live video ECMO for savere respiratory faiure ECCO2R: what's about an old idea with new
simulations techniques?

EuroELSO WebMagazine

www.euroelso.net

= Oct5th—8th 2015
At Karolinska University Hospital
Stockholm




Oct 5t — 8" 2015

At Karolinska University Hospital
Stockholm x

Unaversity Hospital



ELSO/Euro-ELSO Partnership

= Masterclasses & Courses (according to ELSO
standards)

= On-Site Training & Multicentre Fellowship (period 1-3
months in 4-5 Euro-ELSO and or ELSO Centres)

= Simulation Products (low and high-fidelity)

= Scientific Initiatives (Trials, Studies, Position Papers,
and others)



. New Website & Webmagazine

. Euro-ELSO @Social Networks

. Euro-ELSO/ELSO Courses (visit the Website)

. Surveys

. Working Groups (visit the Website)

. Research (3 Grants available, adult, pediatric, & basic science)
. Increasing ELSO Visibility and Reputation

. Increasing ELSO Chapter Collaboration



Established 1982
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Look Forward to Seeing You at the
Sth Euro-ELSO Annual Congress !

The 5™ EuroELSO International Congress

EuroELSO 2016

JUNE 1-4 | GLASGOW | SCOTLAND
WWW.GLASGOW-EUROELSO2016.COM




Conclusions

= ELSO and Chapters (particularly Euro-ELSQO) are
consistently growing (as ECMO)

= ELSO Registry expanding and precious help for clinical
research (re-engineering in progress)
= New Guidelines are on the way

= New 5° Red Book Editions + Guidelines will be ready for
mobile and app-related use

= Join ELSO/Euro-ELSO!........ the ECMO Family (new
Individual Membership from January)
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